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Report for the year 2025 and future activities

SOLAS Mexico
compiled by: Martin Hernandez Ayon

This report has two parts:
- Part 1: reporting of activities in the period of January 2025 - Feb/Mar 2026
- Part 2: reporting on planned activities for 2026 and 2027.

The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Core Themes or Cross-Cutting Themes.

Core Theme 1: Greenhouse gases and the oceans;

Core Theme 2: Air-sea interfaces and fluxes of mass and energy;

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;

Core Theme 4. Interconnections between aerosols, clouds, and marine ecosystems;
Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems,
Indian Ocean, polar oceans and sea ice);

Cross-Cutting Theme: Climate intervention;

Cross-Cutting Theme: Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or
region you are representing (all universities, institutes, lab, units, groups, cities).

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

IPO can promote the collaborative international networks to improve our understanding of
biogeochemical global conditions ecosystem response and to acquire and exchange data

PART 1 - Activities from January 2025 to Feb/Mar 2026

1. Scientific highlight
Seasonal and interannual variability of the aragonite saturation horizon in the California
Current System of Baja California

The California Current System (CCS) off Baja California is one of the most productive and
biogeochemically dynamic upwelling regions in the eastern Pacific. A new study by Oliva-Méndez et al.
(2025), based on nearly three decades of hydrographic data from the IMECOCAL program (1998—
present), provides the first comprehensive climatological assessment of the aragonite saturation
horizon (ASH) along the IMECOCAL Line 100, approximately 220 km offshore from Ensenada.

Using carbonate chemistry proxies derived from temperature, salinity and oxygen data, the study
reveals strong seasonal variability in ASH depth near the coast: 90 m (x29 m) in spring during peak
upwelling and 133 m (£32 m) in winter (Fig.1). Critically, aragonite saturation values below 1 —
indicating corrosive conditions for aragonite-forming organisms — were observed as shallow as 50 m
nearshore, driven by the combined influence of coastal upwelling intensity and the dominance of
Equatorial Subsurface Water (ESsW).

The study further demonstrates that La Nifia conditions produce a significantly shallower ASH in fall
compared to El Nifio periods, highlighting the sensitivity of carbonate chemistry in this region to Pacific
climate modes. These findings have direct implications for the vulnerability of calcifying organisms —
including commercially important mollusks and pteropods — to ocean acidification in Mexican Pacific




waters, and underscore the urgency of sustained biogeochemical monitoring in eastern boundary
upwelling systems.
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Fig. 1. Seasonal variability of the Aragonite Saturation Horizom along IMECOCAL Line 100 (31°N),
California Current System, Baja California. Data period: 1998-2025 (Oliva-Méndez et al., 2025, JGR: Oceans).

Oliva-Méndez N.L., Hernandez-Ay6n J.M., Valencia-Gasti J.A., Durazo R., Santamaria-del-Angel E., Alin S.R. & Feely
R.A. (2025). Seasonal and Interannual Variability of the Aragonite Saturation Horizon in the California Current System of
Baja California.Journal of Geophysical Research: Oceans, 130(6): €2024JC021653.doi: 10.1029/2024JC021653

2. Activities/main accomplishments in 2025 (e.g., projects; field campaigns; workshops and
conferences; model and data intercomparisons; capacity building; international
collaborations; contributions to int. assessments such as IPCC; collaborations with social
sciences, humanities, medicine, economics and/or arts; interactions with policy makers,
companies, and/or journalists and media).

Workshops and Conferences
1. XVI International Carbon Symposium in Mexico
Mexico City, October 8-10, 2025 — Instituto de Geologia, UNAM

The XVI edition of the International Carbon Symposium — coordinated by the Programa Mexicano
del Carbono (PMC) — returned to in-person format and was hosted at the Auditorio Tlayolotl
"Ismael Herrera Revilla" of the UNAM Instituto de Geologia, Mexico City. The symposium brought
together researchers, students and policy stakeholders from all Mexican institutions working on
the carbon cycle across terrestrial and marine ecosystems. Key themes included marine and
terrestrial carbon fluxes, carbon dioxide removal (CDR) strategies, ecosystem restoration as
climate mitigation, and the North American carbon agenda within the CarboNA framework. The
event also served as a platform to evaluate Mexico-USA—Canada collaborative agendas for the
continuity of international carbon monitoring programs.

International Collaborations

2. North America Carbon Hub — CarboNA Agenda Review
October 2025 (within XVI Simposio Internacional del Carbono)

During the XVI Carbon Symposium, a dedicated session was held to evaluate and update the
collaborative agenda between Mexico, the United States and Canada under the North American
Carbon Program (CarboNA). The session addressed continuity measures for cross-border carbon
monitoring following shifts in US federal science funding, and sought to define shared priorities for




carbon flux observations across terrestrial and marine systems

3. GOA-ON OA Week 2025
Virtual, October 13—-17, 2025

GOA-ON's annual Ocean Acidification Week returned for its 2025 edition as a global virtual
symposium featuring thematic sessions on technology development for OA monitoring, regional
OA assessments, and the biological impacts of multiple stressors. Mexican researchers from 110-
UABC and CICESE participated actively, with contributions from the North America Hub. Sessions
were recorded and made publicly available on YouTube, extending the reach to Latin American
academic communities.

4. Annual Meeting of the Unidn Geofisica Mexicana (RAUGM 2025)
Puerto Vallarta, Jalisco, November 2—7, 2025

The RAUGM 2025 gathered 476 participants — including over 230 students — across 20 regular
sessions, 18 special sessions and 13 specialized courses, supported by 16 sponsoring
institutions. A total of 704 scientific contributions were presented, several from the marine
biogeochemistry and physical oceanography communities. Researchers from CICESE, UNAM,
IPN and UABC contributed presentations on oceanic carbon, oxygen dynamics, air-sea
interactions and climate variability — all directly relevant to SOLAS themes.

5) Regional School LAOCA 2025: "Unraveling the Impact of Deoxygenation and Coastal
Acidification in the Latin American Region: From Physical and Chemical Perspectives to
Evolutionary Implications™
Universidad del Mar (UMAR), Puerto Angel, Oaxaca, Mexico — November 1014, 2025

Organized by the Latin American Ocean Acidification Network (LAOCA), in collaboration with the
Coastal Social-Ecological Millennium Institute (SECOS) and the Millennium Institute of
Oceanography (IMO) of Chile, and sponsored by The Ocean Foundation (TOF) and the Scientific
Committee on Oceanic Research (SCOR), this five-day intensive regional school trained
approximately 16—18 early-career Latin American scientists from at least 4-5 countries on cutting-
edge methodologies related to ocean deoxygenation and coastal acidification.

Nine renowned scientists from Mexico and Chile served as instructors, covering physical and
chemical perspectives on multiple stressors, evolutionary implications for marine organisms, and
the socioeconomic dimensions of deoxygenation and acidification for coastal communities. The
school was conducted entirely in Spanish, maximizing accessibility for Latin American
participants, and was jointly hosted by UABC and UMAR as Mexican co-organizing institutions.

The event directly addressed LAOCA's long-term goal of creating a regional network of trained
scientists capable of studying and communicating the impacts of ocean acidification and
deoxygenation to policy makers and coastal communities across Latin America.

Interactions with Policy Makers and Society

6. Science—Policy Interface: Ocean Acidification and Aquaculture in Baja California
[I0-UABC / Bahia San Quintin oyster farming sector, 2025

The ongoing collaboration between [I0-UABC researchers and oyster farming communities in
Bahia San Quintin advanced with deployment of a low-cost pH sensor prototype for nearshore
corrosive event detection. Results were formally published in Ocean and Coastal
Management (Hernandez-Ayoén et al., 2025), representing the first formal integration of natural
and social sciences on OA risk perception among Mexican aquaculture producers, and informing




SEMARNAT resilience strategies for coastal aquaculture

3. Publications in 2025 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.

Ahora tengo la fuente primaria completa y verificada. Aqui esta el listado definitivo, corregido y
solo con autores mexicanos confirmados, copiado textualmente de la fuente oficial GEOTRACES
México 2025:

PUBLISHED ARTICLES 2025 — Mexico SOLAS Community

Carbonate Chemistry & Ocean Acidification

e Oliva-Méndez, N.L., Hernandez-Ayon, J.M., Valencia-Gasti, J.A., Durazo, R., Santamaria-del-
Angel, E., Alin, S.R. & Feely, R.A. (2025). Seasonal and interannual variability of the
aragonite saturation horizon in the California Current System of Baja California. Journal of
Geophysical Research: Oceans, 130(6), €2024JC021653.
https://doi.org/10.1029/2024JC021653

e Hassoun, A.E.R., Sutton, A, Dupont, S., Guo, X. & Hernandez-Ayon, J.M. (2025). Time-series
observations of ocean acidification: a key tool for documenting impacts on a changing
planet. Frontiers in Marine Science, 12, 1581134. https://doi.org/10.3389/fmars.2025.1581134

e Hall, E.R., Hu, X,, Vreeland-Dawson, J., Yates, K.K., Besonen, M., Brenner, J., Barbero, L.,
Herzka, S.Z., Hernandez-Ayon, J.M., Simoes, N. & Gonzalez-Diaz, P. (2025). A Tri-national
Initiative to Advance Understanding of Coastal and Ocean Acidification in the Gulf of
Mexico/Gulf of America. Frontiers in Marine Science, 12, 1676610.
https://doi.org/10.3389/fmars.2025.1676610

Biogeochemical

e Linacre, L., Pallas-Sanz, E., Velasquez-Aristizabal, J.A., Sanchez-Robles, C., Mirabal-
Goémez, U., Camacho-lbar, V. & Sheinbaum-Pardo, J. (2025). Carbon biomass assessment
for microbial plankton groups across a young anticyclonic Loop Current Eddy and surrounding
waters in the Gulf of Mexico. Journal of Geophysical Research: Oceans, 130(6),
€2025JC022705. https://doi.org/10.1029/2025JC022705

e Torres-Martinez, C.M., Monreal-Gémez, M.A., Coria-Monter, E., Salas-de-Leon, D.A., Duran-
Campos, E. & Merino-Ibarra, M. (2025). Three-dimensional distribution of nutrients and
phytoplankton biomass in a semi-enclosed region of the Gulf of California during different
ENSO phases. Botanica Marina. https://doi.org/10.1515/bot-2025-0007

Trace Metals in Seawater

¢ Delgadillo-Hinojosa, F., Félix-Bermudez, A., Torres-Delgado, E.V., Huerta-Diaz, M.A., Lares,
M.L., Tovar-Sanchez, A., Quijano-del-Olmo, S.L. & Reyes-Bravo, M.M. (2025). Dissolved
copper enrichment in the Gulf of Mexico is driven by freshwater inputs, sedimentary fluxes,
and cross-shelf exchange induced by Loop Current eddies. Frontiers in Marine Science, 12,
1551655. https://doi.org/10.3389/fmars.2025.1551655

e Celis-Hernandez, O., Canales-Delgadillo, J.C., Giron-Garcia, M.P., Ontiveros-Cuadras, J.F.,
Ward, R.D., Pérez-Ceballos, R.Y. & Merino-Ibarra, M. (2025). Land use effects in trace
element concentrations and bird biodiversity in mangrove environments within a Natural
Protected Area. Chemosphere, 378, 144396.
https://doi.org/10.1016/j.chemosphere.2025.144396

Oxygen Minimum Zones & Deoxygenation

e Hernandez-Becerril, D.U., Rodriguez-Martinez, R., Varona-Cordero, F., Merino-lbarra, M.,
Diaz-Jaimes, P. & Pajares, S. (2025). Diversity and distribution of the eukaryotic picoplankton
in the oxygen minimum zone of the tropical Mexican Pacific. Journal of Plankton Research,
47(2), fbae083. https://doi.org/10.1093/plankt/fbae083

e Morales-Acufia, E., Aguifiiga-Garcia, S., Cervantes-Duarte, R. et al. (2025). Evaluation of
particulate organic carbon from MODIS-Aqua in a marine-coastal water body. Environmental
Science and Pollution Research, 32, 3194-3211. https://doi.org/10.1007/s11356-024-33297-8

e Osorio-Pando, L.S., Herndndez-Guzman, M., Sidén-Cesenfa, K., Ortega-Saad, Y., Camacho-
Ibar, V.F., Chong-Robles, J. & Lago-Leston, A. (2025). The meso- and bathypelagic archaeal




and bacterial communities of the Southern Gulf of Mexico are dominated by nitrifiers and
hydrocarbon degraders. Microorganisms, 13(5), 1106.
https://doi.org/10.3390/microorganisms13051106

Sidon-Cesefia, K., Martinez-Mercado, M.A., Chong-Robles, J., Ortega-Saad, Y., Camacho-
Ibar, V.F., Linacre, L. & Lago-Lestdn, A. (2025). The protist community of the oligotrophic
waters of the Gulf of Mexico is distinctly shaped by depth-specific physicochemical conditions
during the warm season. FEMS Microbiology Ecology, 101(2), fiaf009.
https://doi.org/10.1093/femsec/fiaf009

Microbiology & Hydrothermal Systems

Aguila-Ramirez, R.N., Gonzalez-Acosta, B., Gutiérrez-Almada, K.M., Borges-Souza, J.M.,
Cervantes-Gamez, R.G. & Quir6z-Guzman, E. (2025). Prokaryotic communities associated
with marine hydrothermal systems of the Gulf of California. Frontiers in Microbiology, 15,
1501893. https://doi.org/10.3389/fmicb.2024.1501893

Brenes Monge, H.P. & Sanchez Saavedra, M.P. (2025). Effect of nitrogen limitation and
irradiance on the biochemical composition of Haslea ostrearia. Algal Research, 86, 103931.
https://doi.org/10.1016/j.algal.2025.103931

Physical Oceanography & Coastal Processes

Becerra-Reynoso, R., Marifio-Tapia, |., Herrera-Silveira, J. & Enriquez, C. (2025). Effects of
upwelling and submarine groundwater discharges on phytoplankton communities off the north
coast of the Yucatan peninsula. Frontiers in Marine Science, 12, 1516784.
https://doi.org/10.3389/fmars.2025.1516784

Millan-Nufez, E. & De la Cruz-Orozco, M.E. (2025). Ecological geography of the
phytoplankton associated to bio-optical variability and HPLC-Pigments in the central
southwestern Gulf of Mexico. Journal of Marine Science and Engineering, 13(6), 1128.
https://doi.org/10.3390/jmse13061128

Gonzalez-Davalos, P., Gdmez-Ocampo, E., Villegas-Mendoza, J. & Ruiz-De la Torre, M.C.
(2025). Climate oscillations driving phytoplankton dynamics and marine productivity in Todos
Santos Bay: insights from the Southern California Current System. Fisheries Oceanography,
€12740. https://doi.org/10.1111/fog.12740

Atmospheric Deposition & Dust

Rosas, D., Silva, M.M., Figueroa, B., Morton-Bermea, O. & Miranda, J. et al. (2025). African
Dust Particles over the Western Caribbean: Chemical Characterization. Atmospheric
Environment, 121095. https://doi.org/10.1016/j.atmosenv.2025.121095

Palaeoceanography

Sanchez, A. & Juarez, M. (2025). Chlorins and sea surface temperature in the transitional
zone of the northeastern Pacific Ocean during the last 1350 years. Palaecogeography,
Palaeoclimatology, Palaeoecology, 661, 112704.
https://doi.org/10.1016/j.palaeo.2024.112704

Aldama-Cervantes, A., Pérez-Cruz, L., Urrutia-Fucugauchi, J., Monreal-Goémez, M.A., Merino-
Ibarra, M., Veldzquez-Aguilar, M. & Hofig, T.W. (2025). Advancing knowledge on the
paleoproductivity and climate in the Guaymas Basin, Gulf of California, over the past 31,200
years: geochemical proxies in IODP expedition 385 sediments. Frontiers in Earth Science, 13,
1568130. https://doi.org/10.3389/feart.2025.1568130

Arellano-Torres, E., Garcia-Ledn, J., Le Brun, L., Kasper-Zubillaga, J.J. & Bernal, J.P. (2025).
Shifts in the oligotrophic warm conditions of the Gulf of Mexico over MIS-6 to MIS-1 based on
planktonic foraminifera assemblages and Mg/Ca ratios. Paleoceanography and
Paleoclimatology, 40(1), e2024PA004988. https://doi.org/10.1029/2024PA004988

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20257 If yes, who? How did you engage?

Mexico's SOLAS community engaged multiple stakeholders and societal partners in 2025
through three complementary mechanisms: co-production of knowledge with coastal
communities, science—policy dialogue with government authorities, and interdisciplinary
collaboration with social scientists and resource managers.

1. Oyster Farming Communities — Bahia San Quintin, Baja California

CICESE-UABC researchers engaged directly with oyster and shellfish producers in Bahia
San Quintin as partners in a science—society co-production process focused on ocean




acidification risk. Engagement included the deployment of a low-cost pH sensor prototype
for nearshore corrosive event detection, jointly designed with the farming sector to meet
practical monitoring needs. This collaboration resulted in a peer-reviewed publication in
Ocean and Coastal Management (Hernandez-Ayon et al., 2025), which represents the first
formal integration of natural and social sciences on OA risk perception among
Mexican aquaculture producers. The study's findings directly informed SEMARNAT's
resilience strategies for coastal aquaculture under climate change scenarios.

2. International Expert Community — Humboldt—-Gulf of California Project Workshop

Mexican researchers participated in a strategic binational workshop with experts from Chile
and Mexico under the Humboldt—Gulf of California Project framework. The workshop
facilitated co-production of a joint research agenda through structured expert consultation,
identifying priority research topics and defining a shared work plan that includes a future
oceanographic expedition in the eastern Pacific. This engagement bridges academic
research communities across two nations toward a common knowledge-generation goal.

3. Latin American Early-Career Scientists — LAOCA Regional School 2025

Through the co-organization of the LAOCA Regional School 2025 (Puerto Angel, Oaxaca,
November 10-14), UABC and UMAR engaged ~16-18 early-career scientists from at least
4-5 Latin American countries as active co-participants in knowledge building around ocean
deoxygenation and coastal acidification. The school included socioeconomic dimensions of
OA impacts on coastal communities, deliberately bridging the gap between scientific
research and its societal implications.

PART 2 - Planned activities for 2025 and 2026

1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

1) Mexico as a part of the NorthAmerica’s HuB is also part of the Ocean Acidification
Research for Sustainability (OARS) - Providing society with the observational and scientific
evidence needed to sustainably identify, monitor, mitigate and adapt to ocean acidification;
from local to global scales. The Ocean Acidification Research for Sustainability (OARS)
program is a network of scientists and other ocean professionals that provide systematic
evidence of how ocean acidification (OA) is changing the chemistry of our oceans, how
these changes impact the sustainability of marine ecosystems, and use this knowledge to
underpin better management of marine resources. Created in alignment with Sustainable
Development Goal Target 14.3, OARS aims to foster collaboration and capacity-building,
and bridge the gap between cutting-edge research and practical applications. To do this,
OARS aims to achieve seven outcomes by 2030. Mexico will assess risk perception by the
local aquaculture communities in San Quintin Bay (Baja California), to environmental
stressors (e.g., rising temperature, oxygen loss, pH decrease) through workshops and
surveys. Assess the impacts of past extreme events (ENSO, storms, tsunamis) on their
farming activities and tap into ancestral knowledge, develop physical climate storylines
based on narratives around regional oceanic projection of climate change and co-elaborate
socio-ecological scenarios with farmers and stakeholders focusing on species of socio-
economical relevance (scallop and oysters) and Co-design environmental observing
strategy and early warning systems as an adaptive strategy

2) In Spring 2026, the GOA-ON North American Hub will host a hybrid community meeting in
beautiful St. Andrews, New Brunswick in Canada. The meeting will take place over three
days, with sessions in both the morning and afternoon. To help us solidify dates and plan
event sessions and other details. The North American Hub welcomes all hub members
from Canada, Mexico, and the United States to participate in the Community Meeting. As
a reminder, anyone can join the North American Hub! If you have a student or a colleague
who may be interested in joining, becoming a member is as easy as signing up on
the GOA-ON website and checking the "North American Hub" box on the sign-up page.



https://goa-on.us20.list-manage.com/subscribe?u=18ab2ad227a96b8f16919a126&id=1f4d0920fc

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

1) Acidification (OA Alliance) in collaboration with the Economic Commission for Latin
America and the Caribbean (ECLAC) and IOCARIBE.
e Date: Wednesday, May 27, 2026. Format: Virtual via Zoom.
Description
The event serves as an introduction to ocean acidification (OA) monitoring occurring across the
Latin America and Caribbean (LAC) region. It highlights the critical role of Sustainable Ocean
Plans and regional collaboration in implementing solutions to combat declining ocean health.
Key objectives and themes include:
e Addressing Economic Risks: Discussing the implications of OA for regional economies
that rely on fisheries, aquaculture, and tourism.
e Policy Recommendations: Introducing specific actions and policy recommendations
developed for LAC countries to manage, mitigate, and adapt to OA.
e Regional Collaboration: Strengthening political and financial support to coordinate
science networks like LAOCA, REMARCO, and Cari-CAN for more effective local
responses.

2. RAUGM 2026 — Annual Meeting of the Unién Geofisica Mexicana

e Date: October 26-30, 2026

e Location: Hotel Sheraton Buganvilias, Puerto Vallarta, Jalisco, Mexico

e Format: In-person; special and regular sessions + short courses

e Relevance to SOLAS: Sessions on climatology, climate change, atmosphere,
environmental geophysics, and ocean-atmosphere interactions. Mexican researchers from
CICESE, UABC, UNAM, and IPN are expected to present contributions on oceanic carbon,
oxygen dynamics, air-sea interactions, and marine biogeochemistry

. 6th International Symposium on the Ocean in a High-CO, World
Date: October 13-16, 2026
Location: Wellington, New Zealand (international; strong Mexican participation expected)
Format: In-person international conference organized by GOA-ON/SCOR
Relevance to SOLAS: Central themes include ocean acidification, deoxygenation, ocean
warming, and marine CDR interventions. Mexican researchers from 110-UABC and
CICESE are expected to contribute presentations as part of the GOA-ON North America
Hub.

e o 0 o W

3. Funded national and international projects/activities underway.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

e Postulation of the project “Sustainable Oceans and Climate Change Initiative Project
Humboldt - Gulf of California”

5. Engagements with other international projects, organisations, programmes, etc.
e Global Ocean Acidification Network

e Project Humboldt - Gulf of California - Sustainable Oceans and Climate Change Initiative.
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